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R-0617C, Lincoln Co., NC

Site 1, Tin Mine



Site 1



Site 1



Cassiterite first discovered in North Carolina in 
1883 near King’s Mountain.  Mined periodically 
from 1885 until the 1940’s

Cassiterite occurs in both pegmatite's and 
greissens within the Kings Mountain Belt

The highest concentrations of cassiterite are 
typically within a few feet of the contact between 
the pegmatite and greissen

The pegmatite is associated with intrusions of 
Cherryville Granite



NCDOT first became aware of mine workings
from property owner during site reconnaissance

Search of available literature uncovered
information on the immediate site and the
overall region mined

Borings performed in 1999 did not encounter any 
mine shafts or tunnels

Geophysical investigation performed in May 2000



Map of some of the mine workings at Site 1 with the approximate 
location of the project shown



The following Geophysical testing was performed in the 
Test Area centered around a NCDOT boring

• Ground Penetrating Radar, DC resistivity, and 
seismic refraction all along a common 81 m line.

• Gravity, Electromagnetic, and Total Field 
Magnetic within a 30 m by 30 m grid











Results of DC resistivity and seismic refraction in Test area



Initial results from Test area

• DC resistivity data interpreted to show 3 
potential air filled tunnels and 1 collapsed 
tunnel

• Seismic refraction data dips slightly under 
potential tunnel locations

• None of the other methods detected 
potential tunnels

• DC resistivity and seismic refraction 
methods chosen to test remainder of site



Geophysical Investigation for 
Remainder of Site 1

• Investigation centered around area of site 
most likely to contain tunnels based on 
historical data

• Eleven DC resistivity profiles run ranging 
from 81 m to 291 m in length

• Five 72 m long seismic refraction lines run









Results from Site 1 Geophysical 
Investigation

• Features interpreted as tunnels are in eastern half 
of study area

• Large feature interpreted as a potential air-filled 
room in southeastern corner of area tested

• Several filled tunnels suspected
• Proposed 4 borings be performed: #1 to confirm 

air-filled room/tunnel, #2 and #3 to confirm 
bedrock, #4 to confirm caved/filled tunnel





2000 and 2002 Boring Investigations

• 11 borings drilled in 2000 to confirm the 
Geophysical interpretations and in areas adjacent 
to the Geophysical investigation

• 20 borings drilled in 2002 in areas adjacent to 
Geophysical investigation

• Down hole camera utilized to confirm presence of 
air filled voids when encountered



Plan view 
showing some 
of the borings 
performed to 
confirm the 
Tunnel 
locations



Results of Boring Investigations
• The large area interpreted as the “open 

room/tunnel” had a total of 6 borings placed 
within its’ limits

• Only 2 of these borings encountered possible 
tunnels which were collapsed at both locations

• Two other suspected air-filled tunnels were found 
to be either collapsed or non-existent

• An air-filled room/tunnel was encountered 12 m 
from the area interpreted as an “open 
room/tunnel”, and 5 m to 8 m from line EW 1





Downhole Camera Video



Site 1 Conclusions/Recommendations

• Overall geophysics only located caved/filled 
tunnels at a few locations and did not locate any 
open tunnel locations 

• After the the project is let and the gross excavation 
is completed, more borings and geophysics will be 
performed 

• Any tunnels or rooms that are discovered or 
exposed will be excavated and back-filled with 
rip-rap and/or grout



R-2610A, Chatham Co., NC

Site 2, Coal Mine



Site 2



Site 2



Mining in the Deep River Coal Field occurred from the 
1750’s with the first known shafts sunk in the 1850’s.  The
last successful commercial coal mining ended in the 1930’s.



Coal outcrops at the surface in the area of Site 2 with 
faulting and diabase occurring throughout the coal beds.  

Site 2



Site 2 Geologic Profile

Site 2





No shafts were encountered during the roadway
investigation performed in 2001

When investigating for the bridge crossing the
AC&WR Railroad, boring EB1-B encountered
a shaft from a depth of 3 meters to approximately
20 meters

Several others borings were drilled trying to locate 
additional shafts.  Only one boring, an inclined 
hole near EB1-B, encountered a shaft



Initial Boring Investigation at Site 2



Boring IH-1Boring EB1-B and subsidence





Downhole Camera Video



Findings from Initial Boring Investigation

• Mine shaft encountered in borings EB1-B 
and IH-1

• Downhole camera confirmed placed timbers 
and a partially open side tunnel

• Decided to use geophysics to help 
determine lateral extent of tunnels



Seven DC resistivity lines 67.5 m long and a 34.5 m by
40 m electromagnetic grid were performed at the site 









Results of Geophysical Investigation

• Electromagnetics gave no indication of 
potential tunnels

• Overall resistivity of the site was low with a 
range of less than 80 ohm-m

• Several higher resistivity targets identified 
for further investigation



Boring Investigation to confirm Geophysics



Conclusions of Boring Investigation

• Two strongest DC resistivity anomalies 
determined to be hard rock, not tunnels

• Twelve additional borings performed in 
area where tunnel previously encountered 
without finding any other side tunnels

• Determined that the shaft extends under the 
existing roadway embankment outside of 
area investigated



Recommendation for Site 2

• Bridge to be lengthened
• New abutment fill will be outside the known 

shaft location to prevent further subsidence
• Interior bent will be at shaft location with 

Drilled Shafts to be cased to below bottom of 
mineshaft



Conclusions about Geophysics at Site 2

• Geophysics did not have a chance to locate 
the shaft due to physical constraints limiting 
the test area

• Geophysical interpretations may have been 
influenced by the hope of success.  The low 
resistivity across the site probably indicated 
a fairly uniform subsurface.  The “higher”
resistivity anomalies only represented 
harder rock, not tunnels.



Questions?


